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Abstract (Basic) : EP 1318286 A2 . 

NOVELTY - The engine control system has a variable piston stroke 
characteristic mechanism changing a compression ratio of the engine. 
Sensors detect engine operating conditions, e.g. speed and load. At 
least one of a variable lift and working angle control mechanism 
simultaneously and continuously change an intake-valve lift and an 
intake-valve working angle. A variable, phase control mechanism changes 
an angular phase at a central angle corresponding to a maximum valve 
lift point of the intake valve. 

DETAILED DESCRIPTION - A control unit controls the variable piston 
stroke characteristic mechanism, and at least one of the variable lift 
and working angle control mechanism and the variable phase control 
mechanism, depending on the engine operating conditions. 

USE - For enhancing fuel economy and engine performance under a 
part load condition of a spark-ignition internal combustion engine. 

ADVANTAGE - The control system is capable of effectively and 
properly using internal exhaust gas recirculation and/or external 
exhaust gas recirculation. 

DESCRIPTION OF DRAWING (S) - The drawing shows the valve lift 
characteristic of the engine valves. 
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y7Mttt«ini«a*tts&bi5>-f 

a^Wfcf#S £i#T-# I) . fflffl^««2 1 IT14, 
jftEjC^tOKHJon-f. maE^r^^AX-^$rfi)S 

[00473 =5ri5. 'J^h-fHWiiiBEMBil^^K: 

mm$mm2<mwt ixu. meou 7 h • 
$>i.v^4fiffi^ai-rs-by-9-^m(fc. ^u-XF;l^ 

tT#fe:*-ry;i^-7^J»t 4 i o iz Lxi>&\,\ 
[0 0483 06(4. TOSJBattimi0 2<0«j**jj* 
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[0049] ?5y^-/+7h51lt W&iV-*—* 

telz&mtiT^l. ±iB?5y?f y&5 3{i, v-v 
— f/^5 2*^fiff£*ffl^LTfcO. ££fcSS2>;y 
? b%huTV V9 5 4}WgCiftCjMS§;h.TV^. 
[0050] ±IBDT'J y? 5 4(2, Mknmizim 

[005 1 ] SfSl l Jy?J:^I.T7A , y^5 5lt T 
flfflbWHStV 5 6 £ J: 9 n 7 U y ? 5 4 <0-«t Hi) 
■TI6(3iRS*u ±»* { f x h > 5 7 icj: 0 fx 
hV5 8fc0iffl«Bfc»l63iVO^. ±IBt'Xhy5 

[00 5 2] ®3Uy^t^rl>3yhD-;U';y^6 0 
J±. ±«l#i!iSSf y 6 1 K J: 9 DTU y? 5 4<7)ffi!ffi 

^rastaes^t^*. pl<<a. ibi«m6 2U:> ehe 

*ASf6 2a JlIB3 y N o 'J >- ? 6 0 TSS jWH 

[00 5 3] ±IEi!»Mi6 2U:. ly^'ynyhn-^ 
- y h 3 3 (0 1#hs) ^6oMWI-9(i^^S » * 
»*-*£fflivfcE*H3HS7?*.3.x-*6 3tJ:-5 

[0054] IMcDXoZWJ Ahy-? yy 

fmmsm-ti-wwKami 0 2iz&^xu. ±ie 

#JfflWl6 2#JEB»ibW»7?f-.a.x-* 6 3fc«ko-t@ 

u-)V U y ? 6 0 <0T»tf»»£ftffia*SWW-* . * 
LT , JJB3 v h o — )V V>?60 0>8W&SMMtf3t 

nth t. ex h y 5 smmmtL. ms<r>z. o 

IZ. fx h >±M& ( TD C ) KfcftS h°X h y 5 8<7) 

WEmfcf^SClii&^ttfc&S. 08ti. XfiEMUfc 

0ffl?mitZ&WiitJtz%iki*it& Z b l> . 
[ 0 0 5 5 ] , ±f£0« D >?j>&%EmM® 1 
0 2fc*$«,vni. uy^<^R$^s^fiiB^^'jy^<i 
j£SraTCJfc«£-*-S.ri:fcJ:D. 07 (A) iz*-t Xo 

7 (BHi. ^oxhn-^#ttCi3ft-&exhyae 
(&®.7yy?ft%K*)mmS.X'*t) tint. % 



yy?mizmm&x'h&. Mw>?ttxh>- 

9 y y 9WMXU. tx h y(?>±K&.it£X'CDt'A h y 

WLtrm&tti&x'V) t-x h y&mz&Kx * £ & t 

b%2>. |yy?^«fflUt(Hli:fc(ts#ii(: 

A*. #tc. AMftiZ (0*^5y^9O- ftifi) 
ofxhyj$s^\ #'jy?SfxNy-?7y?Ii 
fcJt^T, a<*4*0jft**^-*. uWi fxhys 

8#±5Ejjs#ifice* mmmtimz%< zzzti 

im l . J: 0 £ < fx h yJjEjSffifi 

m&*m^mTx\ Mmxnmw&th. 

1 o o 5 6 ] sfirts. f x h v^**&naniit3&-?(t 

& £tf>tf)JH*:«& 'Jy? «^<7)-M«iTK(7)3l 0 Tfc 
5. 

[0057] i-mi 3(a) ics^-iafc. ^^y^ 

i^-V 7 h 5 1 cOEfiff'^ ( y'-v-7^ 5 2 <?5»t») 0 
2rlSj±(i: fx hyfy 5 IMfZ^mmm. 1 tit 
XtS*H*I (X7Xh-RX7Xh*|6]) tTfftcxW 

SrtO, f xhyfy 5 7<9ffifflttf|l kTOCyHi 
fcO, 7yy7is*ryY5l<r>®m5$\*Km\ 
m-ftfal%MLtz%>%. fxhyf y57«o»c>Oc 
SrilSffiaf*® (^v'Jy^5 9«0lft») l«x«R*« 
tottfc^O, 3yho-;uuy^6 0Offiii+^fc^ 

lolzWfeZtiX^h. 
[0 0 58] ZIX. 013 (b) <0J:d(w, 
x-v7h5 lcom'L-Ot^yy^e y$5 3tfDtt'l>Oe 
t<7)SEffi2:Ll ;7yy?\:y&5 30)mfoOet^ o 
7'J y? 5 4 1 3 y h d-;i^«; y ^ 6 0 i: SrfflWHIK^' 

iacaaw*i*isty 6 1 <m&o f t . ^se^i^l 

2 ; ayhn-^'jy^eoo'jy^ASrLS ;?5y 
?f y^5 3<0M<t»O e i: , T-y^J >?5 5bn7V 
y? 5 4 1 ifflWEME-nfititBrt-iiHStV 5 6^tt 
't>0 d k . OSg^Sr L 4 ; ±f£!»<[>0 f ktt't^O d t <r> 
$sm:L5 ; T-y^V y? 5 50)>)y?&t:L6 ; ny 

h o-^ u y ^ 6 o otnmuio a<7)&g{aa£ < x 
c yc) ; fxhyf y57<?)ffimwi\ n-xmmt: 

[0059] 

[R1]L1:L2:L3:L4:L5:L6:XC: 
YC : x4^1 : 2. 4:2. 6 5—3. 5:0.6 
9:3. 0~3. 4:3. 3~3 . 55:3. 2-3. 

55 : -2 1. 35 : -1" — 0. 6 

&iJ. XC, YC«0JPM6 2<7)0»fiBKi-9T£-ffc 
-f 6*\ MM6 2 ^Ulilfiif ^0ItBISKH(*3 S b S 

[0 0 60] ^<0J3&'Jy?«f£i:-rM£, fx by 
SH^JUmakfcijfiiH L . Att&tt&V fx h y» 
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[0061] mtrgEMitmm 1 o 2 k x mw#>E. 

atfm<^T'l4, Sli!cWEffitteJ4iS<0J«l£ftl>. & 
is. ZVEffiltlt. VZhy5 8<7)Xh<a-?t,z±&m 
Mmo§«^co^T'^^ & $M^W&ffif?iJt e X'h 

0 . «rss&tf«» 1 0 1 m*-^hitfz*mx'te. m 

[0062] mi 0(4. ft^w^ae^frT-c-coBi^ii 
1 0 1 tj: s«R«#^Hn#SBco$ijffli^^-r„ a* 

thi 0 fc. (DT-f F 'J y^:fc4tf<2Wm?fitS ( Ft/ 
lis OStftfl««t\ 

$tSS*£iilnr*Sfc*>fc:. *a#Hiii*Sl£±$&£J: <0 

[0063] ^3ffitt?tt«£ttSM£ft*£ftti>£&3l 
fb&aWSfflan^fcifi-^ J: 3 fc*J3att#« 
• lOltMW*. y-y^^SrHIii-r^ 

(4. i^HJiiaofflWT't,, JBWLhfcH*fcftfc. 

- 



[00 67] 4fc. HI 114. CftfeO (1)~(4) 

tzW&(Vmi. £7Ffr. 3rfc. Zh.t><r> a~c(4. HR 
y y ? ft tf * F v - 7 5 y 7 tHla t * h y aft 
*mmiLtz1*<n>X'hh. ZLX. dJ4. cVhMZZ 



jsmb-ri. ^xm&m&tfm<%hm\t%h<n 
x\ -ssmmmmiQ2\,zxhwim,e\±%hi l z&< 

<4, JBE8SJte«4ffi<i&<Jffll$ftl>. ®*a^ft»«TI4, 

o ^f««6 * £ t mmx'b a . 

[0064] *gyfcfl£*iH-Ctt, Slfl-afiWfctt. h? 
884, ±ia<7)4 3 ^^T^»#«ffi 1 0 1 IZX 

-^y-yy-imki-iztizx^mm^ixh. *tj, £ 
tsmfmffimwizx->x$mzti, mfmmmom 

gfflWlzi. -o X . «NK98KS^v ^ ^SMftisWtMS 
rtyv-n±yFg£bh<?yX\ mi 0(r)®tc^L<3>cr>m& 
[0065] ^*(i. a^ftmtitJtti . ( 1 ) A 

ttbX7pLt:i>coX'&&. 
[0066] 
[«1] 

iiSP 

^» 

wan 

m± "1 m± 



Pm3iS^4 oTffi^f « . * LT . tfc&imX'W 

[0068] -tf. Hi 2ti. Jjbftftifi^we^ h y 

OS*fiTS*SCii:fc:«):Si«aSB«c®«a»*S:^Ufc 
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izmz>¥f&*. wm^-r. z<rmt. ex 

*\ ^ tut . ®te t X h y X 1- o- ? k nth WM<VM 
tr«iH£^LT^ft<. ic7)Ht^J:3t. #?SHJ!-e 

BTmm&tzfo. £fti:LTf4. ^HttflDtft. ffl 
L. Zcr><$m%k<?>tm\Ut. mftUzXotz, SMS 
KioT+tfKWiMSftft. 

[0069] ^sfma^^^^s^jigiiga 

[00 70] HI 4li, S^Sffi^ai 04<r>mf8L*K 
7 2 1 (8*1$ 73 t <T>UZ. S^S«fflS§ 7 4 

w#7 5mmtix\->&. zmmimm#7 5 
tx#m 5 B.^m^wm^ttm&ttox 

SEOBfctt, 0*rfft J: 3 fc. XD-y b;U#7 6tfl&lt£> 
flXV^ft. 

coo7i] ^nMCTTii. gfmiis^a 1 0 4 

IX £K>+ft%m$M8iifi? ZbizXK) . S&fc&flS 
WSiSfcEbTHft. HI 514. ttSaSKOtifc!lll£# 

>7m, sat ^s^wm^u wc. ffiffi 

it (^ffliJte ) £i«EiSiit:<D-£h Lfc*£. ffiE 
iKWiartid^ftiJiifffiilt*** < &ft J: 3 fc*RS 
££T\ «ttffifcP i«Saft*tU4Bf^OliR»L3W?ft 

tt&LXEffiitZ&frfciS&tf. ftifflSfcMaiJtU # 
fcS^jl^Ol® WJfc^ ft £ t , fi»«rtBWt 
«6**?#£ftft.rfcfc:&ft. 

[ 0 0 7 2 ] £tz. 01 6J4. ttSSiSOittfiii 

*^7m. mm. ^&«<?mmm^Lx^h 

*\ If Jc. SflUt (&ftE»Jte ) fcSfcBKHSaGW 
&ftilfc'E*ili>'«<=5:ft J: 3 CifBEMSW*; t £fif 
tit Ltz±X\ *$HH*> i 3 (cfx h yjH&fcijMIftel 
illCj5^tT±5E*#jST'iOtrx hy^JS^S< Lfc* 



t. zmtixui. m*?&£oiz, mmiz&^t- 

bmmw&fm £ ft a>\ znmmmm-xb 
h. zix, mctixoiz. mfmmzxmMtfm 
<%^xi> p i ^mmtmnuzmthixtzmm 
h z t , i-ra it: x d iz$mm$im<r>mRtfWck 

[00 7 3] tfc. *mmvit. A'm-A7 7r 
tc i h t\wmm.t mmsss. 1 o a t j: smr 

[0074] «fiSLfc J: ^aSKOBKtJ 

ft. rtaW^SOBtttift^tt, aiBftfWctJ:***, 
HRfc, n«WWWKttfc:J:ft^x J: 0 1 5 0 0-CB?f*iS 

CT3affiWJt»»i o 2t»ifc*5wr«i. srait 
*mt^-r<^rft. L^LWfe, sv*>rimg£. 

[ 0 0 7 5 ] 0 1 714. tfmM:m&kftT-c<?>mm 

#«ffil 0 1 tiftia»#IBW§»]<^Jffll$-^LTfc 
0, fiHtT. ?h^mSS (EGRtBSK-ri>) trtgp 
8mSSt (rtSPJlffifcB&IE-rft) OWilfco^TlELT 
V^ft. ^Jt. 01814. WzgkftlZttt&Vyh -ft® 

^fc. 01 70©~©co2$E^ft(4. 01 8O0>~®£> 
#^iK-e<i«i««Lr^ft. $<otc, 01 9(4. iltK 
*ftfc»JELfcTira£EaJtll«l 0 2t4ftEffiit^J 
»Ht£SLT^ft. 

[0076] £ft/ilc@^tft J: 3 **Ht^K'(4. 

(4, ism#raB#M ( i vo) £)tfl2tf. mmfaaafiL 

<m&£Jz%< LTV%ft. ^rfc. ©C0R/L1»!{T(4. 
SiSf»ji5il (EGR) J4ff;Mvf\ HMn^Momtf 

~©tc^-r«t wrnxmrnw ( i vo> ^±je^ 
wen. ^st^os (egr) ^4 0. ffl*twiciB« 

wfi^W^'xtOjlS^ff^ft . 
[0077] ^fo. EffiitefcO^T{4. 019^-T 
43(c. »^ft»SSr^WciSv^i:LT^ft. tto 
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£«*u wmmmm (ivo stt^j; *)i>m 
u /•y*>7tf®mzti&. zwkoiz-ttut. 

[ 0 0 7 8 ] 112 012. 74 K^m^+gJ^^M 

(EGR#£B&!BiJ-£) cO^S^t'WL^a^^t* 
T^LT^S. ClfUi. 017. Ill 8<9®74 F/WO 

"fi^#y 7 hco^'C^s^t'-jg?)* £ y 7 h 

• imnmxi, WMtmm < i vo> tt±5&ftft 

[0079] --ft. 02 1 te. 74 H;HjOBt*»feffi*>* 
ftfi. 017. 018^074 K;K9j£*»<5©OR/L 
WWHtTfti. 0^-f&<}:?£. U7h 

iift^wutiRW/hs < , fr-om& o 7 

VO ) #JJE^iJ: 0 titft LTA7U7:*-A7 >y7*<te 

*u rtawsaa^^k'Sr*. $»9a%Kio4e> 
mixsmm 1 5 &m t ti 1 1 x$> 0 . whnubk 

lifrfcfifcv*. Hfc(c. tggtfmtttti ( I VC ) (iT5E 

[00 80] 02 2ti. *SiCifr«WfcJ3Vvc N 0 
2 0 1 l§Itt(0jDS Sr^o fc t * V&Wm&fFLX V * 
*. HttWfctt. y7^^MU:<^«t »h» 

m\\,z^xmAcr ) mtm&m%%h'ftt>ti&. $t 
ot. zmmizte, U7h •fMM**sfeK*#< 

i£*L. ©M#MB#«8 (IVO) #±5E*J: 0 fcatftf 
[0BSWfl5»5rittBB3 

[0i ] z^mz&&mwmw.<D>-ATJ*£m*i- 



[02] ^mimizmisimmm^tm 
0. 

[03 ] 'J 7 h • HA "TSmolMW&B. 

[04 ] y 7 n • mmmffiizx 4 y 7 h • «^ 

[05 ] ftfflTOittCJ: 1,^'^7-y 7 h#tt<7){iffi£ 

<(L£*-t#tt0. 

[06] z^mmmizmi^mmmm^i-im 
0. 

[07] ^^«r^ffffljt«fflt^?.«yy^^tfxhy 

-9vV7mk<r>VXh>XYu—7W& (A) fci^ 
tfX h yJSJg ( B ) £Scf *#tt0. 

[08] ^£EilfJtlS«0»WJ& 

[09 ] Elll^JIIWttfcjRtttttH. 

[010] itmmmm&frx<ort)i>7v 7 MMts* 
[0ii] &®m^m%z*'pmm. 

[012] ^«*ffi«i^***-y-#tt0. 

[013] mwmmm&tzfrcov>?®f8,comw 
0. 

[014 3 #MN18fEgSaffi£Km 

[015] mmmtwmtifixy7a9&wH8£ 

[016] »«as!P^fcjj&fi«-i£<otx b >mmw# 
vTW&®Mmzs-tmw*7fct® i &.m. 
[017] ftsmaKftttT^^^y 7 vms* 
■tmm. 

[018] spasmcm-a y 7 h • fmnmwm 

[019] i^H!i«f!lT'cOffffiibSi]fflI#tt^*-f^tt 
0. 

[020] 74 vwwmmnimzLtztzcvstft 

[02 1 ] 74 K^fe«iaLfcl:*«a(Ml5lttl^4 

fcftT^-r#it0. 

[02 2] «tfcUT7^ K/W>^4«<7)flll3S£ 

102-^Emitmm 

104-#B!USiSg« 
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f-73-K (##) 

B 
C 

30 1C 
30 IN 
30 1 S 
5 1 OB 
550R 
570Z 

*^Jl|«1t&rfT»£Jl|E5BT2S% B£ 
g»flM*5t;£ttl*] 



(51) Int. CI. 7 
F0 2D 15/04 



F I 

F0 2D 15/04 



21/08 
43/00 



30 1 
30 1 



21/08 
43/00 



F0 2M 25/07 



5 10 
550 
570 



F0 2M 25/07 
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F^-A(##) 3G062 AA10 BA09 CA04 CA07 CA08 

DAOl DA02 EAOl EA11 EDOl 

ED04 EDIO FA02 FA05 FA23 

GAOO GA04 GA06 GA08 

3G084 BA20 BA22 BA23 CA03 DA02 

DA38 FA11 FA18 FA27 FA37 
FA38 

3G092 AAOl AA11 AA12 AA17 AB02 

DAOl DA03 DA05 DA08 DAIO 

DC09 DD06 EA02 EB02 FA16 

FA21 FA24 GA05 HA05Z 
HA11Z HA13X HA13Z HA14X 
HA14Z HDOIZ HD07X HD07Z 
HEOIZ HE06Z 



